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TABLE 5 Contrast in Conditions During Active In Situ
Bioremediation and Conditions at the Termination of Remediation
at a Spill from an Underground Storage Tank in Denver Colorado

Parameter
	
	During Active Remediation
	Ambient Conditions After Remediation

Introduced concentration of oxygen Hydraulic gradient Interstitial flow velocity Travel time of water across the spill
 Maximum oxygen demand supported
		470 mg/1 0.097 m/m 2.4 m/day 20 days to recovery well 20 mg/1 per day
	5.5 mg/1 0.0012 m/m 0.03 m/day 1500 days to monitoring well 0.004 mg/1 per day

tron acceptor returns to ambient conditions in the aquifer, and the
hydraulic gradient returns to the normal condition. As a result, the
residence time of water in the spill area is longer, and the total amount
of hydrocarbon transferred to the water is greater, although the sup-
ply of electron acceptor for biological destruction of the hydrocarbon
is less (compare panels C and D in Figure 10). .

These relationships are well illustrated by the performance of
bioremediation at the Denver site (Table 5). The hydraulic conduc-
tivity in the depth interval containing the hydrocarbons is approxi-
mately 8.5 m per day (David Szlag, University of Colorado, Boulder,
personal communication). The distance from the nutrient recharge
gallery to the recovery well is 45 m. Assume that the distance from
the upgradient edge of the spill, through the spill, to monitoring
wells downgradient at the property boundary is also 45 m. Assum-
ing an effective porosity of 0.35, Darcy's law can be used to estimate
the interstitial flow velocity of the ground water and its residence
time along the flow path. When active remediation was terminated,
the residence time of water was 75 times longer, and the supply of
oxygen was 85 times less than conditions during active remediation
(compare Table 5).

In June 1992 core material from the spill was assayed for the
potential rate of oxygen consumption. Core material was dewatered
by placing it in a Buchner funnel and applying a partial vacuum.
Then the core material was sealed in a glass mason jar, After 24
hours, a sample of air in contact with the core material was passed
through an oxygen-indicating tube to estimate oxygen consumption
potential. Acclimated material exerted oxygen demands of 6 to more
than 36 mg/kg core material per day (Table 6), equivalent to 40 to
more than 240 mg/1 ground water per day. At these rates, the oxy-